In the last two decades we have been witnessing the decrease of population in many countries of the Danube Region. All demographic indicators are unfavourable. Current demographic situation and labour market in the countries of the Danube Region is presented. The purpose of this paper is to evaluate the effects of demographic decline in the countries of the Danube Region on the key labour market variables and to model their behaviour. Also, the purpose of this paper is to analyse and discuss the possible consequences of demographic decline and the roles of migration and brain drain in the region. The main conclusion is that drop in the population growth is compensated with migration flows and prolongation of working life when it comes to the active labour force in the Danube Region, although population is still a main source of working force.
Introduction
The positive correlation between the size of population and the size of labour force is natural and logical. Although this relation was the subject of many research studies in demographics and economics, it was not so much in the focus of policy makers in the field of economy. With the beginning of demographic decline across European countries, the policy makers are more and more aware of economic consequences of negative demographic trends and many countries are making efforts to fight population decline.
One of the most endangered regions in Europe from the aspect of demographical decline is the Danube Region."The Danube Region is the only macro region in the EU where the population is decreasing. The decrease has both natural and migratory reasons." (Gal, Lux &Illes, 2013) .
Projection of the population decline in the future and the growing share of older cohorts within the shrinking population (Eurostat, 2016) will be inevitably influencing the expected economic development, changes in consumption needs, social priorities etc.
One the one hand, the countries of the Danube Region are sharing not only the same river and territory, but also the same problems. On the other side, the region is very heterogeneous in its nature. "The division of the Danube Region follows not only political-state aspects, but ethnically, linguistically, religiously and culturally it is one of the most diverse and mosaic-patterned territories of Europe" (Gal, Lux & Illes, 2013) .
The European Commission has developed the strategy for the Danube Region as a sustainable framework for policy integration and coherent development of the entire region (European Commission, 2010 ). The strategy is followed by accompanying document -Action Plan (European Commission, 2010) , as its operationalisation. The Danube Strategy addresses several important issues across 4 main pillars (connecting the Region, protecting the environment, building prosperity, and strengthening the Region) and 11 Priority Areas, but very small part is dedicated to demographic problems in the region. In the Action Plan demographic challenges are mentioned under the 9th priority area which is defined as "investment in people and skills". One action under this area is focused "to improve cross-sector policy coordination to address demographic and migration challenges. Enhanced efforts should be pursuit to develop knowledge on the status quo, on drivers and impacts of migration flows and demographic change, so to develop a basis for enhanced cooperation of different policies at all levels of governance. Cross-sector policy coordination between relevant government departments, education authorities, social services, healthcare services, cultural policy authorities, housing and spatial planning authorities as well as asylum and immigration services at local, regional and national level, as well as dialogue with civil society are essential to ensure an adequate level of support. "This action is actually more focused towards migration as one of the many demographic problems in the region, like low fertility rates, brain drain, abortions, ageing etc. although ageing and brain drain are indirectly mentioned through development of knowledge society as one of the priorities.
The purpose of this paper is to evaluate the effects of demographic decline in the countries of the Danube Region on the key labour market variables and to model their behaviour. Also, the purpose of this paper is to analyse and discuss the possible consequences of demographic decline and the issues of migration and brain drain in the region. On the basis of available Eurostat data about population and labour market indicators, we have tried to model the behaviour of key labour market indicators on the basis of current population trends. This paper is organised as follows. After introduction, in the next three chapters we present key facts about current demographic situation in the region, migration, brain drain and labor market situation in the Danube Region. In the fifth chapter there is short presentation of implemented scientific methodology, and in the sixth presentation of results and obtained models. The last chapter is dedicated to discussion and conclusions.
Demographic Decline
The Danube Region covers 14 countries with around 156,7million residents. Nine of them are the members of the European Union (Germany, Austria, Hungary, the Czech Republic, Slovak Republic, Slovenia, Bulgaria, Romania, and Croatia), two recognised EU candidates (Serbia and Montenegro), one potential candidate (Bosnia and Herzegovina), and two countries (Moldova and Ukraine) included into the European Neighborhood Policy (ENP).With exceptions of Germany and Ukraine, it can be concluded that all other countries belong to the group of countries with small and medium population numbers. "In terms of population density -except for Montenegro -these figures cluster around the value of 100 people per km2" (Illes, 2002) . Table 1 shows the population trends in the Danube Region from 1960. It is obvious that since 1990 demographic decline has started in many countries in the region, especially in former socialist countries, with significant population fall in Bulgaria, Romania, Ukraine, Croatia and Serbia. On the other hand, we are witnessing population growth in the European Union as a whole, and very strong growth in neighbouring Turkey. Turkey is here to serve as a contrast to demographic decline in the region and to imply potential variations in the near future.
Demographic decline is followed by ageing of population. This factor will influence not only the overall economic development but it also generate unfavourable trends in social policy as well. It will reduce labour market reserves and make pressure on governments to dedicate significant financial funds toward increasing number of retirees. This will cause the slowing down of the catching-up process in the less developed countries. At the same time, the number of oldest citizens is growing significantly. Their number is increasing again in all the countries in the region. In 2015, in comparison with 1990 there were approximately 9 million more people older than 65 years of age. In Germany in the same period there is increase of 5.3 million of oldest people. One of the explanations is better living conditions, which is followed by longer life expectancy. In 2013, live expectancy was lowest in Bulgaria (70.9 years for males and 78.1 for females) and highest in Germany and Austria (78.6 years for males and 83.2 for females). Other demographic indicators are also unfavourable. Total fertility rate (number of new born babies per mother in fertile period (15-49 years of age)) in 1960 was between 2 and 3 babies across region, but in 2015 it was from 1.37 in Slovakia to 1.75 in Montenegro, which is far from enough for population reproduction. In Turkey, for example, total fertility rate is 2.17. In EU(28) it is 1.58 (Eurostat, 2016) .
Crude marriage rate (number of marriages per 1000 citizens) is also decreasing significantly. In 1960 it was between 7.7 in the Czech Republic and 10.1 in Bosnia and Herzegovina and 10.7 in Romania. In 2013 (latest available data) crude marriage rate is spanning between 3.0 in Bulgaria and Slovenia and 6.4 in Montenegro (Eurostat, 2016) . This phenomena influences and changes our basic attitudes towards marriage, families, children, their upbringing, population and other social categories which at the end has its reflection on the labour market and economy as a whole.
Parallel with the reduction of marriages goes the increase of divorces in the Danube Region. Number of divorces per 100 marriages in EU in 2011 was 46.1 (latest available data). In 1960, in the Danube Region the same indicator went from 7.2 in Slovakia and 10.7 in Germany to 18.7 in Hungary and Romania. In 2013, the number of divorces per 100 marriages goes from 13 in Montenegro, 22.6 in Serbia and 26.5 in Romania to 54.6 in Hungary and 64.1 in the Czech Republic.
Decrease of marriages has brought one more change in our society. The proportion of newly born children outside marriage has been increasing dramatically. In the entire EU, that proportion is 40% in 2012 (latest available data), while the same proportion in the Danube Region in 1960 was from 4.7% in Slovakia, 4.9% in the Czech Republic and 5.5% in Hungary to 13% in Austria. In 2014, the lowest share of live births outside marriage in the Danube Region is in Croatia (17.4%) and Serbia (25.1%), while the highest is in Bulgaria (58.8%), Slovenia (58.3%) and Hungary (47.3%) (Eurostat, 2016) .
Mean age of women at childbirth is increasing in all the countries in the region. In 1960 for example mean age was 25.1 years in Bulgaria and 27.6 in Austria, while in 2014 it goes from 27.3 in Bulgaria and 27.5 in Romania to 30.4 in Austria and Bulgaria and 30.9 in Germany. Increase of mean age of women in childbirth is followed by decrease of probability that woman will have more than one child in the future.
Legally induced abortions have showed decrease in the last decade, but statistics of induced abortions are not reliable because of significant number of illegal abortions.
Additionally, there is specific demographic problem of Roma population, which is estimated at approximately 12 million living in the EU. Half of that number is living in the Danube Region and their number is growing. Majority of them are living under conditions of extreme poverty and deprivation.
These dramatic changes in the Danube Region, especially in the case of former socialist countries are explained by the theory of Second Demographic Transition. "Second Demographic Transition is the transformation from traditional way of population reproduction, which is characteristic of underdeveloped societies with high fertility and mortality rates, to a modern way of reproduction, which is characteristic of developed societies with low fertility and mortality rates." (Savić, 2007) . Demographic consequences of economic transition in countries of Central and Eastern Europe, with the overview of countries in the Danube Region is well explained in Philipov and Dorbritz (2003) .
Theory of demographic transition is trying to explain changes in the population reproduction of Western European countries at the end of XIX century and at the beginning of XX century, which is called First Demographic Transition.
Today, socio-economic development has brought to us great individualisation in the society and the individualisation of reproduction. The balance between fertility and mortality rates was not established. The accent is on the post-industrial society with different patterns and expectations in changed socio-cultural environment. We are now talking about Second Demographic Transition.
According to Landry (1934) , the fundamental principle of the first transition was the rationalisation of life, and the fundamental principle of the second demographic transition is the right to self-realisation granted to each individual and the demystification of social control according to Van de Kaa (1998) .
Migration and Brain Drain
We are witnessing strong migration pressure in recent years from Middle East on European countries. Although it is very difficult to predict all consequences of such phenomena, migration represents one of the solutions for population decline in the Danube Region. On the other hand, it raises many political, social and economic questions. What can we expect in the future when it comes to migration? Without migration population drop in the region will be dramatic. The following table shows population forecast in the following 45 years for available countries in the Eurostat database (reduced variant). It is obvious that even with the controlled migration influence we can expect the decrease in population across the region with two small exceptions in the case of the Czech Republic and Austria. Beside migration inflow from outside Europe, there are also significant migration flows inside the continent and the Danube Region. These flows are always connected with the issue of brain drain in many countries of Eastern Europe. Major part of countries in the Danube Rgion are so-called "sending countries"., while only two are "receiving countries" (Austria and Germany).
Highly qualified labour force from the East is looking for job opportunities in the West, starting mostly during their education and studies. According to Eurostudent(2015) , mobility flows from Eastern and Southern EHEA (European Higher Education Area) countries to Western end Northern EHEA but also between countries of North-Western EHEA are imbalanced. Consequently, importexport ratio of internationally mobile students in the countries of the region is unfavorable. Only Austria, Germany, the Czech Republic and Hungary have positive balance.
Is there real threat of brain drain as the consequence of international student mobility for the mostly sending countries? According to Gibson and McKenzie (2010) , among the highly skilled workforce there are very intensive emigration and return migration with large positive benefits for high emigration countries. The authors are also underlying the benefits for source countries in terms of knowledge flows and sending remittances but with rare cases of engaging in trade or foreign direct investment.
Chevalier (2014) is summarising the main pros and cons of international student migration. The positive sides are that student mobility can foster economic growth both in sending and receiving countries, student mobility can influence the wage growth for the migrants, and elimination of visa restriction will increase the quantity and quality of international students in host countries. On the other side, there is a risk of brain drain for source countries, economic growth can suffer because of student migration, source countries incur fiscal costs due to absence of a qualified and skilled workforce, and target countries are facing fiscal costs through subsidizing foreign students.
"The brain drain has long been viewed as a serious constraint on poor countries development. However, recent theoretical literature suggests that migration prospects can raise the expected return to human capital and foster investment in education at home." (Beine, Docquier & Rapoport, 2008) . "Even if a certain number of international students decide to stay abroad after their studies, the brain drain will not have exclusively negative effects for sending countries, because it will still contribute to human capital formation, development of domestic educational system, return migration with additional skills acquired abroad, creation of scientific and business networks, remittances, etc." (Savić, Kresoja & Živadinović, 2014) .
Population and Labour Market in Danube Region
Population decline has its influence on the labour market in the Danube Region through shrinking of labour force and decrease of activity rates. Beside that factor, many countries in the region went through transition period from centralised to market economy, which caused negative variations on the labour market, like job losses and sharp decrease in employment in less productive sectors. In the Danube Region "the ratio of the economically active within the total population is less than the European average." (Gal, Lux & Illes, 2013) . Additional problem is informal economy. "The informal economy: a review of the labour market could not be undertaken in a large part of the region without mention of the informal economy. By its very nature, measuring the size of the informal economy is problematic. However, it is evident that in the Western Balkans, it is a substantial sector in its own right" (OECD, 2010).Significant informal economy blurs the picture about the size of the labour force and labour market indicators in the region. Table 5 shows the average pace of selected population and labour market indicators in the Danube Region and the European Union. For example, in the last 21 years population in the region is increasing each year on average for 0.11%, while in EU the rate is 0.27%. In the region, young population is decreasing faster while oldest population is increasing faster in comparison with EU. At the same time, active population is increasing slower, while employment is increasing faster. The explanation lies in the fact that immigration is making compensation for the lost labour force due to unfavourable population variations. Additional explanation is in the prolonged working life which also influences employment. It was not possible to make analysis for longer period of time because of the lack of data for EU and some countries in the Danube region, but the longer period would highlight disparities even more. 
Scientific Methods
Our goal was to model the relation between population and labour market indicators on the basis of available Eurostat data. Unfortunately, many statistical data are available only from 1995, and for some countries data are missing (Ukraine, Moldavia, Serbia, Montenegro, Bosnia and Herzegovina). Also pretransition statistical data are not reliable for many reasons, especially because of different methodology and latent employment. Therefore, our panel data are unbalanced with 9 countries through 15 time periods (years).
Through modelling, the authors have implemented standard econometrical procedure for panel data series and model selection was based on the BreuschPagan test and Hausman test for the selection between fixed and random effects models.
Results
First, we have developed model to explore the relation between gross domestic product (gdp) as dependent variable and active population on the labour market and duration of working life on the other. On the basis of the Breusch-Pagan test (p < 0.01) and the Hausman test (p > 0.01) we can conclude that random-effects model is the best solution for this panel data, although p-value for the Hausman test lies between critical values of 0.01 and 0.05 (p = 0.03988). On the basis of the obtained results we can conclude that there is statistically significant and positive relation between gross domestic product and active population on the labour market in the Danube Region. Labour market activity strongly influences economic performance. Additionally, prolongation of working life contributes positively to the growth of gross domestic product. Since, randomeffects model is the best one, we can conclude that despite economic and other disparities among the countries in the Danube Region and specific characteristics of each country, this model is valid across entire the Danube Region.
Model 1. Random-effects (GLS), using 132 observations
The second model is showing the nature of relation between active population as dependent variable and population growth as independent variable. On the basis of the Breusch-Pagan test (p < 0.01) and the Hausman test (p < 0.01) we can conclude that fixed-effects model is the best solution for this panel data. There is statistically significant, positive relation between population growth and active labour force. It is natural, but maybe surprisingly strong relation, almost perfect. Adjusted R-squared (coefficient of determination) is almost 1 (0.999061). That indicates that other factors influencing the size active labour force are very small. Since the fixed-effects model is the best one, it bring us to conclusion that each country in the Danube Region has some specific characteristics regarding the variation in the active labour force that are not included in the model. The logical explanation in that sense are different migration flows across countries and different labour market policies.
Discussion
The main conclusion is that drop in the population growth is compensated with migration flows and prolongation of working life when it comes to the active labour force in the Danube Region, although population is still main source of working force. Demographic situation is very serious and it is necessary to take synchronized action in the entire region to fight demographic decline. Strategy for the Danube Region is one step in the right direction, but only when it comes to migration inflows, educational policies and ageing in some sense. This approach could be explained by external migratory pressures in recent years because large masses already appear on the external borders of the region from North Africa and the Middle East. This is why migration management is increasingly becoming a strategic issue, but in the next four decades demographic decline will continue and we must pay attention to many other aspects such as fertility, abortion, health care, gender equality, disintegration of families, births outside the marriages, youth unemployment, full-time and part-time employment of parents etc.
The Danube Region is changing dramatically and we all share these changes, but the main threat to the region is its disintegration. "In political sense the Danube Region has always been historically fragmented and we can conclude that it is still the same even today. The majority of the small catchment area is divided among small states, representing so many competing interests" (Gal Z. , 2009 ).
There are so many differences dividing the region: nine countries of the region are the members of European Union (Germany, Austria, Croatia, Slovenia, Czech Republic, Slovakia, Hungary, Romania and Bulgaria). Some of EU countries in the region are the members of the Eurozone, and some of them are not. Some of them are the members of the Schengen zone and some of them are not. On the other side, five are not members of the integration (Ukraine, Moldova, Serbia, BosniaHerzegovina, Montenegro) and they are in different stages of negotiation process for EU accession. Some of them have serious political issues regarding its territory. 58 million people are still living outside the EU (approximately one third). This problematic and ambiguous situation is even more pronounced at the regional level within the countries.
Demographic variations in the Danube Region have negative impacts not only on the overall economic development of the Region but they also generate unfavourable trends in political relations between the countries as well.
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